PEG-hemoglobin: effects on tumor oxygenation and response to chemotherapy.
The study was undertaken to determine whether administration of PEG-hemoglobin could improve the oxygenation of a solid tumor prior to and after chemotherapy and to determine whether administration of PEG-hemoglobin could enhance the efficacy of chemotherapy in a solid tumor. Rats bearing the 13762 mammary carcinoma were untreated or treated with cyclophosphamide, melphalan, taxol or cisplatin. Tumor oxygenation was determined 24 hrs. after chemotherapy with or without administration of PEG-hemoglobin while the animals breathed air, 28% oxygen or carbogen. Mice bearing the EMT-6 murine mammary carcinoma were treated with single doses of chemotherapy with or without co-administration of PEG-hemoglobin and tumor cell and bone marrow CFU-GM survivals were determined. Other EMT-6 tumor-bearing mice were treated with multiple doses of chemotherapy with or without PEG-hemoglobin and tumor growth delay was determined. Administration of PEG-hemoglobin was effective in decreasing hypoxia in the 13762 mammary carcinoma both prior to and after chemotherapy administration. Increasing the level of inspired oxygen further decreased the tumor hypoxia most effectively when the level of tumor cell killing by the chemotherapy was high. Administration of PEG-hemoglobin along with air breathing to mice bearing the EMT-6 tumor increased tumor cell killing by cyclophosphamide, BCNU, adriamycin and taxol without increasing toxicity to the bone marrow CFU-GM. PEG-Hemoglobin given prior to each dose of chemotherapy increased the tumor growth delay produced by cyclophosphamide, adriamycin, 5-fluorouracil, BCNU and taxol in a manner with increased level of inspired oxygen and with a concomitant decreased in lung metastases. Further investigation of PEG-hemoglobin as an oxygen delivery agent in oncology is warranted.